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they are based on boundary conditions derived from the straight-line theory.
A more general approach is needed.

A discussion of this subject will be found in a paper by Brahtz,4 in which
equations are developed and computed results are compared with results of
photoelastic stress determinations. The equations are derived through the use
of the Airy stress function and appear rather formidable to engineers of average
mathematical ability. They are based on the assumption of an elastic homo-
geneous isotropic semi-infinite foundation. Such a foundation never exists,
and it is impossible to determine the variable elastic properties of any rock
foundation "en masse.57 Consequently, general equations for the determina-
tion of stress distribution in actual foundations cannot be precise. However,
an analytical study such as that proposed by Brahtz, or a test by photoelastic
means, affords a valuable insight to the problem, and study by these means
may be justified on structures of magnitude.

The uncertainties involved are of the same nature as those encountered in the
computation of foundation yielding (see Art. 10, Chapter 13), and the problems
of computation are perhaps no more complicated. However, in the opinion
of the authors, the process of analysis has not developed to a point which
justifies its inclusion here.

The usual assumption of straight-line distribution may be used for all
ordinary cases. If a case of unusual importance is encountered, the designer
should make a complete review of published literature on the subject, and he
may find it desirable to consult someone skilled in this type of computation
and in photoelastic testing. The same comments apply to dam sections of
special form, particularly those tending toward the condition illustrated in
Fig. 24 of Chapter 7.

The designer must use his judgment as to what constitutes a case of "unusual
importance." A good criterion for compressive stresses is the relationship of
working stresses to ultimate strength. In gravity dams of moderate height,
computed compressive stresses usually can be limited to 20 to 25 tons per sq ft.
If the rock is good, actual stresses may overrun these values by an appreciable
margin without danger. As the height increases, higher working stresses
become necessary. For very high dams, working pressures may reach 30 or 40
tons or more per sq ft, and an appreciable overrun is of more importance.

Writers on foundation stresses attach considerable importance to the possi-
bility that tension, not revealed by the equations of Chapters 7 and 8, may
occur at the upstream end of the base, reservoir full. This possibility is usually
ignored in structures of moderate proportions.

15. Fillets in Corners. It is well known in mechanics that the introduction
of a fillet in a reentrant corner increases the strength of a structural member.
This is no doubt also true in dams. Brahtz 5 treats this subject at some length
and develops formulas for the relationship of fillet radius to stress.

4 "The Stress Function and Photo-Elasticity Applied to Dams," Trans. Am. Soc. Civil
ngrs., Vol. 101, 1936, p. 1240.

5 Idem, p. 1254.